. Ancestral bilaterian (*), protostome (+), deuterostome (o) and chordate (-) families are indicated. Question marks indicate receptors or ligands that are expected to be in the indicated taxonomic group but have not yet been described. Besides the updates described in the main text, the following changes were made: achatin was found in a chelicerate, Stegodyphus mimosarum (GenBank KFM77812), Wamides and insulins were described in Trichoplax (Nikitin, 2014) . Pyrokinin is present in Platyhelminthes (Collins et al., 2010) . sNPF was found in mollusks (Bigot et al., 2014) . DH44 has been identified in annelids and mollusks and shown to be related to mollusk egg-laying hormone (Conzelmann et al., 2013; Mirabeau and Joly, 2013) . Sulfakinin was identified in annelids (Conzelmann et al., 2013) . NPY, CRF/urotensin-1/urocortin/DH44, and cholecystokinin/sulfakinin orthologs were identified in Ambulacraria (Mirabeau and Joly, 2013) . Parathyroid hormone and PACAP orthologs were identified in Ciona and Branchiostoma (Mirabeau and Joly, 2013) . Putative neurotensin and opioid peptides were described in Ciona (Mirabeau and Joly, 2013) . A somatostatin ortholog was identified in Branchiostoma (Mirabeau and Joly, 2013) . Tachykinin (T07C12.15), luqin (Y75B8A.11), DH31 (ZK287.3), and SIFamide orthologs (nlp-10) were identified in C. elegans (Mirabeau and Joly, 2013 ). An opioid peptide and its receptor were described in C. elegans (Cheong et al., 2015) . The C. elegans FLP-18 RFamide peptides represent the nematode orthologs of NPY/NPF since these RFamide peptides activate NPY-receptor orthologs (npr-4 and npr-5) (Cohen et al., 2009 ). Tables   Table S1. List of Table S3 . GPCR activation data from the screen, Related to Figure 3 . Data are shown from the screen with peptide mixtures, from the combinatorial screen with peptide submixtures, the targeted screen based on ligand-receptor predictions, and the measurements without Gα16. For the combinatorial screen, raw data are shown with peptide submixtures. For single peptide-GPCR measurements the data are also shown for measurements with complex mixtures lacking the active peptide. In order to identify GPCR signaling by Gq-α, the measurements with the identified ligands were repeated with and without the promiscuous Gα16. Table S4 . Ligand predictions for GPCRs based on phylogenetic information, Related to Figure 4 . The file contains GenBank or Uniprot sequence identifiers for metazoan GPCR sequences that are orthologous to the identified neuropeptide GPCR families. The predicted ligands for the Branchiostoma FMRFamide receptor orthologs are also shown.
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